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The present invention provides a composition for preparing substances having nano-pores, said 
composition comprising cyclodextrin derivative, thermo-stable organic or inorganic matrix precursor, and 
solvent for dissolving said two solid components. There is also provided an interlayer insulating film 
having evenly distributed nano-pores with a diameter less than 50 , which is required for semiconductor 
devices.</PTEXT> 
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§D\\mo\ ^2001-0015883 

?l£§a. EgH^gcH, diagg^l. §a*Hy, gsfg 



SMUi 



e afgs s<yxH«°i §^§§ issib &gj su g*i s*si, ss£ehoii sife sa?i£2i 

= §H^gCH( transponder) °l §^§1 SSShfe gjg S § XI Oil »§f 20ICL 



2^ms6J»iyoii siouHfer sichs^s dia§:aa^s^3i;)i cms 3 Safsoii 

AH ^SEIOf ShD. MIS SCH mgO\\ S1CHAH, S §S!2g l^l UleroHlfe 8AIS, I|&2| g§3(y 
§Sl)5?(uplink stat ion) Oil AH tlsfe PJEIIUS 4a£ICH, ^Il|4=£ Qf, QJEIM 

ai/Hoii/d Haass. ^sHes^i a hs^s^iob/h §=aoi , ei m a, 1 ah 011 ah at a us 12 

USES 2*EP. 91 « £M50II£I|2?LH2| CM CI Oil AH E <MS:f g^SI S§ 4= 21 Ha^S^lfe 

n sasoiiAH ?sa«ofa ma. m i^s^(sta^) en ej^a^Hejaa^ns uauifer mas a 

B^6«2| slEHSSSOllAH ^SSOWfeQI. 01 ■ E 6a0|| EA|8f2ia. 

£!3| ^PSfll&S^^I (driver limiter amplfier; DLA)5= Sxl§ = 3|0|D1. ^ 2E§ EEOIIAH 

essiE* ggs 4= siD. assEoiiAH sdi sxig=^ife &m &mmm\^M esshw . aeas 

CHI AH WSfill^HIOKautonietic level control; ALO^I^S 4*§&CJ. £21 DLAfer §£ HI She = 011 AH SS 

oioi ?i^°j sgoi si e B^ia ai«;ae§ ms&ci. as eechi siouh. s;>i dla^ £?i nv^m 

^3>l(high power amplifier; HPA)0|| Sgfa^lS ft 3 8101 £31 HPAfer SS^EHOII/d §^J 

CK OLA 3 1 HPAS 23>£EHS eS8l31l olfer S^OIIE. S;>l SHaXIS^OIIAH 4=a@ s^oi 01 

moi 3^. £:?i anans^a^e smiaisoii sj;= aoi oi^ sseai. oit olapi sua^a^s 

M£8lfe §?, # SNR(signal to noise ration)0| &±S\H 2151 CCHS0IC1. =. £3| S SNRg 2JS3 
§S ^ 61S352I SNROII 2|8H ?S33| CtH^OID. 

?1£ 2fflaiO|EH2| 2J S0|| AH MS. HPA^ SfS SSSEHOMAH eSSIIl, £31 gga^OIIAH 4=a 

e asa^oi flsoiiAH mmm i§g anyoii sicifer 31s S£8 r fe 201 gasio. caaun 4.01 sis e 

fflaiOIEHfe egjj^goj gjs*&oil/H ^Ajg a ^ XT^gES §fl^2£ SUE! SHOfS ©Cf. 3 = 

S3i asa^oiiAH 4t!5! bicisas3i mms\ ststoi. §s§ 3i°23ok>iiah ?is2j hpa^i as 

E = 2| DLASAH SSISEHOIIAH ^§£1311 SlfeQI SICf. 01 a & 3l^£ HPA S&^aOl SAISSfS S6H S 
life S^OtlE S^oHOf &P. 

ssa^oi sms\ m&x\x\ atSc°HS(oiis mo\. ^^bd\ 9\g EmaioiEi xnm ^sife ^oiiah ±j 
seiii s^). s^i 3a^e^3i°j gSiSs usgas^^i euehoHahc 4 aa. bb. 

01 fe sas^OIOI/H 2J£!£5*g 4^dBS S^SFfe &B. S^S^g 312| 4=4!dBSS SSf3l CCHgOl 

a. s& s°j ifoi asgaa^oi =§s s^. HPA^h ssis oisf e& oi&oiiah m^s^xife » 4= 
stteQi. oib as^aoi g^a^oiiAH s^sm a^i cchsoiei. 

HPA S^SOIIAH i^t! tlSS^I SUQO 9I6HAH. Sfg fl«0| S^SUEUI^iJS ?bl8m ZLQ . 
HPA aiOIEHfe SI^3tl*aiOIEH£f LHSCH Ei IH SI 01 EH Oil SSfSa. ?l£!0| S^SUEUI^glS 

=?u\m anife s?HS. 01 gfs°i §§8 nan© ai^soi ?i«oii s^, #a qioieh 

3h ¥)^ES¥EH EIHaiOIEI AIS^ES°l S°l if£l 3^311* QIOIEH^MUS ^E&Clfe 2J0ia. feOI 
□lOIEI^egg □§ §Qe! QIOIE1SES 0|g§ 4 SIP. Eef ^31 S^31l* QIOia^MBSI HISS 
S SIEH 4> kbit/sS 3hSEK QJEIAH ¥1^01 S^EUEHAI^US ?b|ff g^, 01 a OIS EHSOII ?l 
£2| 2§, Sif S) 91^011 LHSSIfe CHaOII XI6f^EM¥E1 ^ii ^'iSSIfe 201 HfB5|8m. 

flSOII/H a^M ^§6te 51 0121 CHI, EfflaiOIEife HPAS Sa^EHS ^SSFfeQI i!fi§f 

a^II^^'E* ^3 8PI *)oH 'In Orbit Tesf(IOT)» ««ehQ. 

X1I12J gai SfSOl International Journal of Satellite Communications, Special issue on In-Orbit 
Testing of Communications Satellites, Volume- 13. Number 5. Wiley 1995 or in DE-C-33 33 418CHI 3HAI 
£1 feCII. AM a^Cnul ling)S 3HAI5I3 24EOJ. 01 ^SCHI WS} SH30IIAH a^SS(AM)as3| 0|§E| 
ffl. 4T3I asfer a^S53h &aSI gJCHg WV\X\ a ^ CHI AH ^¥|n(sweep)Sia. £31 a^S53| gJCH 

xife soi smm sa^EHoii £!3ii ao. hpasj ag^as assife am 111221 #ai ^gg s§ 

i^iH3| XIIXEI^ e&! y^HKclean carrier)2| ^/4=a a^g ^SSfh 3JSQI. £31 ^ I0T 

S Ell oil eai^gCH3l MS8IAI Sfe 52101 g 281 CI. = 18IOIS = (payload)6!25l 9I5MAI 

ESSICHOFSa. 

In Orbit Test A| DIIOISE aS3f EHEIS, §a0| SgEIHS. MgH^eCH2| ^AI0I|3|| §0HS 

sen if sat OfUdK £3i ai^gfez d\&& & s-g saeis daisies a^si3ii ^tggof sies, 

9)^21 2fflaiOIE10||3l|E II §1 ^3l|@Q. g¥OII S10UH, SaXH^M g8H gag xlBSIES, ¥l£0l 
31^011 SCH^ * HPA» HI^MSffeQI £3| S2H ggf OIS^ 4fer 

£ i>g2i an #^^^3 dia§g^3i2i ssss ^§8i3i ¥i& g^s as §xi« mgsi^oi 
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g3H«l 3\ ^2001-0015883 

s aasi hi 2 ^sje s^aH^s sen Iannis nBm se ^s gwsife gjg §j 3x1a mgsifeoii 

SICK 

e »-S2i S3i ai 3i ei = *<g S£jxHy§ S8H bi<ygg^3i2i ssss grgjoii °ish tgab 

01. 01 a g Oil 210UH, S3| SiJxHyS S6H HI2 6!Sa MAI Oil HI1 <m^31 sstsoi. S3I biases 

3i°i sssoi S3i hi 2 dsoii aiesife S3i saxHy°i season °i6H ssaoi. S3i hm asa 
s^a^oii sish S3i ti\&mmm\i\ bianenoiiAH sssiw, S3i m tim.°i gj^s^oi S3i nn 

■ilS2| S»S«OI810ll SlJIISa. 

S3I XII 26! S 21 3ISI!S S3I HI1 6JS2I Bjlfl 018121 IH2| 20dB SEfer □ 0IS0II SICK 
UHf5j& ^ A| Oil CHI 2J0UH, S3I HI 2 £!!>£=: 2|AISe(PN) E!5 S£J SlgEIOIOI, S3I HI2 ^SOII CHS 

si;= S3i s^xny(i)°i s^^sfe ^ ygmasoiDL 

Qf§ bHJS& ^ Al Oil Oil 2J0UH, S3| HI2 6JSfer figj y$Nt!£0|0|. S3| HI2 fclfiOII CHSSte S3I 
S6!«Ttf2| f^AjJb ^Ql^ gEli! B.^ni4!fiOID. 

blSSISiai. S3I bia§Si|3l2| §5,^1 ^§3131 9I6H S3I HI2<ysO|| CHSSIfe S3I SaxH^2| S 
^£1521 §SM 3ISEtO| A|gS|i=GI, 01 3ISStS S3| dldSS*3IS®S A^ SS£|Ot. S3| bldl 

ss°i S3i =2i sj 3i ei gAixnyo) tiidss^^isj esse ^sife sxiou sioh vgEifeai. 

01 SXI = S3I S^aH^S mm E£S\$= XIII 6JS21 SAIOII S3| giJXH^M S8H HI2 i!Si 2£8h 
4=3 » S3I HI2 aSOII CHSSte S3| S£JaH^2| S^^SOil 2I6H S3I bl£!i!S=i3|2| 

^sife 4Bi ^ui shtai. S3i Hii6!s°i s^s^oii °ish S3i mass^iJt uia«s=oiiAi =^ 

Shffl, S3| HI2 iJS2| gJ§*S^OI S3I HI1 6JS2J 8J3S30I8H>II 9JL1USQ. 

on*s!» ^ ai on chi aioiAH. S3i hi 2 ason cn§6te S3i sanies g^asoii 2I6H S3i biane 

^3|2) §»§g ^Slfe 4=S§ S3| m^ggs^isj gxfgg ^Sl£s a 0 | HI2aS0ll Ugolfe ga 

xh^°i s^assi A^tife 3i^2i« Hssib ^<am =?ti\mu. 

*et9HH. S6!«i«2i bi<y§g=?i . ais soi s<yxH^ui£i sa^gasj =2*g= ^spi ?ioH. bi<y 
agzisEaiAi &oi bi^gg^^is ^ssife a^ai^oiiAH s^jxH^e ssh hh gj^tis^h s^eci. 

SE» HI1 S^6JS21 SAIOI fe^l S<!JXH^S SoH HI2 S^6JS3I 3iSD. &^l HI 2 EJ^6J S 

&oi HM gj^^is siisj oisiai^oiiAH a^siffl . hd\ bi<yss=3i°i shis^oii ch§} 4^1 hi 2 gj 

^ilS£l 3^01 SfS S^. feOI bl<y§e^3l°l §5|gg 3121 &3I HI1 S^6JSS°> SS@Q. C0£l 

ah, feoi hi 2 <msoii aiesffe feoi 3121 40 1 hm <ms°i gj^a^ issa. 4^1 

bl<Hgg = 3|2| §»§g 40| HI2 <MS0II LHgolfe 40I S<yJHy°l S^^SOII 2I6H §§9Ef. 

&3I §J 3IEI2I SS!6PI ?)oH, S i'SS 4;§ai^£l ffllOISH<!Js3h S^Bfe S^AHysi bl6j 

mmm\°i m^sm =?§\s= gg§ nissifeai. 01 sss siAi&eas PN<t)» waatfc bjii; 401 

2|AfSMAjs PN(t)B 3Ulfe g&! y^EI<MS f(t)M ^SSIOI PN^5 ggj eif^Dl^s s(t)» a^Sh 
fe &3tl : 40| PN^S Sid s(t)B &OI DII0ISH<yg 9IS 0|S|2| ai^CHIAH 4f3l S<yxHy 

§ SoH ^31 IHI0ISH<M£21 &JHI S^5hfe 3311: ^31 S£!XHgg S51 SJ^OI* 401 PNSS g&! 2! 

^ni<y^ s(t)on aesi^ ^^js s'(t)» ^asife &3ii: 431 mi °iais§6Js PN(t)£i 431 

£JS s'(t)« 61&AI31 . ^^PH1^ni<MS f'(t)» «J«S5te 3311; * ^31 g&! EL^EI^S f(t)21 ^31 

^^y^ttnys f • ( t )chi °i3i ^3i e<yxjiy°i biase^3i°i §^g§ ^si^ 3311 s sseo. 

b^5!S|3l|£. ^31 PNE9 5 MgJ ei^WiJS s(t)2| SHffiS ^31 npoiS = 6! S9I S! f!£! 0IS1SI CH^ 
20dB Sfe 30dBOI3HU 3 01 ^ CHI 2ia. 

5 SSOII Dsg, 4 h 3l HI1 2|AISeeHS!PN(t)e 2S1 2|A1SMAIS!^:0lffl, 01 2£! °IAh&gAISl^fe 2| 
AISg6JSA|f!^2iS HSSI2 2ife ?M§t AIH^BII XI^EH Sfe Oil 2 £| SXIOII 2|SH S4S2hO. 

S3I 46Jaj S S '(t)21 S3| HI1 2IAISS6JS PN(t)2| S&g S3I H1 1 2|A1Sg£j2 PN(t)S XI3AI3I 
Jl. 01 II3S HI1 2|AISs6JS PN(t)21 S3I 4=i!i!S s'(t)S SS°£M| *Jt§SDh 

blgsigf ^'A| OH OH SiOIAH. S3| IS y^EI6JS f(t)£l S3| ^^BI^EI^S f ' ( t ) CHI 2J8I0I 01^01 
SoHXIffl, 01 Ol^g ao| IH|OISHAJgo| oi^ZmW =?6[^a\ OlgElCI. S3I OlscHIAH S3I ffllOI^S 
£JS2| S^S^S ^£6teQI 3IS2iO| Olg£|01. 01 3IS&S ^31 bldgg^3|g£S AIS £g£| 
CM, S3| HH0ISE<MS2| &J»2^S SSH S3| b!6jSS^3|2| 0\^^M SEfe Si^ili UEItSCI. 

e ^soii mm gfgg S6J?ia2i Me!^gQi3i saxHyoi s^. gfssi3ii 4= stci. 

= ^g2i S3i =5! si 3iEt ^^m fe^si3i ^ish e igg se§i ^sai^2j mioisE6JS3i asa 

6 s<yxHya biags^3ia ssss ^sife mx\m Hissifeai, 01 sxife °iais§6js pnios & 

^Slfe HI1 aAhSS^S lf^43: S3| 2|AfSS6Js PN(t )« 3Ute g£! BISEiaS f(t)S ^581 
01 PN£2 M£! S.^miJS s(t)S a^Sffe HI1 »54=9; S3| PNS5 g&! H.^Ef6Js s(t)S S3| 
IHI0IS = <iiS 5||^ 0I8I2I ai^OHAH S3I S6JxH^g SoH S3| IHI0ISEAJS21 S^Ste 2^4= 

3: S3| S6JiH^S S51 2^01^ S3| PNSS S£! 3^EI<Ms s(t)OII CH§81fe 4=6J6Js s'(t)B 4 
<iJ8|fe 4AJ4=3: S3| HI1 2IAISS<ms PN(t)2l S3I 4=<y6iS s'(t)H SShAI^. ^^»^EI6JS 
f'(t)g a^Slfe 438 Sgf&D. 

bl^5|SI3ll£. S3I PN^5 ^fSEfAJS s (t)2| S3| Ell Ol g = <y S al ^' S{M 0I8IS 5)OI£ 

20dB S£fe 30dBOI3HU Zl 0IS0II 2JC1. 

s ^soii toss. a 0 , jj M o| Atg gAi S ta*9(9)g 2iAise<iis ais^&s xismn sife ?ii& 
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AlHSaiXI^Ei Efe CHIE£l§XIOia. 

a^aicx. saxHya m£§j§5i;>i mm mo\ sa?is2i = &±£a°\ m^mm =?$n\ mm. la y 

£11*6! 2 f(t)3l 2|AIS86!S PN(t)£ £££ICH 8&!XHti8 S8H SAI S^EIfe IHIOISEiJSai^ 01 5h 

21 ai ^ oil ah &d\ saxHas mm s^sa. 401 4=aas s-ctm as suiseas PN(t)a yag 
ch ^^ygmtii r(t)» g^a. ggj y^mas f( t )£h ^eh^Eiaa f(t)°i a^a 

3 Ms.9i 0\<=m gj^CHI, 3£I3 4h?l 3l£&(Sg^a)0|| 21 ZH &3| HIOI£Ea22| gj^a^g ^Sh 

fetai oi.ssa. &:?i pnss s&i ahsnias s(t)^h s^aision/d a^aEs. mioisEasa 25s 
i#sni *s§ umm 4= aifeQi, ^oi niioisE^asi ej^a^s bi<y§e=?i2i g 

g§hP. 

S SfS2| ?}S 91 §x|2| g2ih §gg il ^§f ^USh^QI °10)AH IHIOISEds* 25S IthSf 

nianh aot 201P. 01 saxiiysy rxi §y s avchi gstt sxiaizjs gsrsi b^aib 4= aw ah 
hi ±21 ars&^fi jHaaf 4= aa. 

01 oh £0§ SSSJO) S I'll eCf ^ All 81 3|#5hCh. 



e is bians^is ^bishfe s<Mxny2i ^h^e. 

E 2fe diaSS^^|2| Si^iJi EAIih Eg. 

E 3S bia§§ = 3|2| gJ^3<*CH Ol^xhS EAIohfe Eg. 

E 4fer S6J?)S2| Egj^SHSI 3H^E. 

E 5fe S if SOU COS gJ ^A|0||2| SJloil CHg} ?H^fE. 

E 6a S 6bfe CHaS H ^asOII CH§h biaSS^5|£| Sir=a g Ol^ag EA|£h Eg. 
41 At 01 

S I'SI £Ch SOhS 31^8^1 ?|6HAH. E IS S£JJHy(1)8 ^tMShfeCII. 01 gaxH^S 3 

s S6H a^a i!i§ s^spi mm ti\&mw^i\(2)m =?u\ma. gj\ sasny(D2i gj^ojcHi 

a(total)gJ§sas Oh S3£IS. Ol asfe §axHy(1)S gSH i§(M, &3I diagg^;>l(2)0ll 2JSH 
S^S3, SaxHg(1)2| #i*(4)0UH 2f^6!i OSAH S^SCf. 

t)\&m^m\2\ SBHS/H. aHEhag^:>l (traveling wave tube amplifier: TOTA)2J AS EAI 

shfe e 2oiiah m 4= a*= aoi, as»i!s 121 s^aa p,oi uiasg^i ag^aa mass 
^(a)oiiAH oi diagg^upi W;^m 4= as^ gesi sioiaisoii afe s^. biase^fSE^i oi^ch 

XlfeQI. Olfe ■ 3HI 3^ Oil aOi. biagg^3|(2)S £ 20|| SS EAI& U\9i ^0|. 3 SSfg^OIIAH 

^ssioi sigh s^a^e s?i ?isoia. ^?i sg^a biass^(b)oiiAH£f aoi. biases 

3|2| SlhS«(a)LH2| l^gg gj^a^l2| sgojaig^ p |2f g/jXH^2| s^aso2j cng#^a^ P 0 

s §2tsp. saAi. gj^asfe s^a^ PosOii ch§6i^ gj^a^ p, s s ubuo. 

s vaoii ccfsg. «n gj^as i,fe &oi biass^?i(2)s biags^EEoiiAH ^pes^ a^ai^' 
p„oiiah 4^1 gaxHy (ds ssH a^aa. e& ni2 gj^as i 2 ^ an gj^as i, 2 a &jhi &^i 
saxHy(D§ S8H a sap. ni2 s^as «n gj^as i.aiw oimsi aiuonAH a^ 

aci. &e<5hs. feoi m 2 gj^as i 2 2i gj^a^ p, 2 b m\ hm gj^as 1,21 gj^a^ p M oishoiD. 

uia§g=3i£i agj^oii mst 401 m 2 aj^as i 2 °i 55^ ^tm §?, biass^?i2i e 
2f§a 7i£i &01 HM gj^ase>Es g§aa. cdsiah. &oi H12 as i 2 oii □eshfe s»a^ p 02 fe 
asi Hnas 1,21 gj^a^ p., 011 °jsh gsHaci. naiss. hh as gj^a^2i gj2i2j m 
soil 21 8H &;>i H12 as2i s ^ a ^ 21 ssoi aoiya. 01 a & 23hg oi^^i ?|8hah{=, &^i hi 2 gj 
^a^fe 401 hi 1 gj^as a<y oisfs. ^soii tasi sf 15 lhxi 30dB Efe 3 oi^roii aoHoi ma 
oit e 221 aus2!(b)s EAia^ai, 01 g^a cHa^asg gj^a§^ ch ± gj^as°i m^&^m 

UEILHfer a&^a BS EAIgfCK 

e 2oii eai m msi aoi. biags^(a)on aoiAH, 6f3i H12 g,'^as2i a&=a 401 hh gj^a 
a&^a unh=^i sigiohw. &oi H12 gjsias i 2 oii chssi^ mmtim. oa ¥^ o 2 3i d\ 

E 100 EAI eh bh£h I>0l . feOI HM °J^i!I 1,0)1 CJISShfe g^as OS ¥S 0,0||AH SdlS 4= afe 

gf 401 hi 1 gj»as2i gj^a^2i aeoii 2ish &oi hi 2 gj^ass s^a^a gj2i2j 3=01 
ubhs^i mmm 4- aci. 

t^ys oua HM ai H12 gj^as 1, sj i 2 2j 0, ai o 2 2i g£i^ 2,0 1 as g,^E£ oi^ohaa. 

OtlS SCH £D\ H1 1 gJ^aS 1,01 FM Efe QPSK as2J g?, &OI HI 2 gJ^aS i 2 fe 01 Sh ^ Ail SI 31s 

afe bi£h gtoi. 2iAhs§g^ ggj Bh^nhas^iach. &^i H12 gj^as \ 2 m a^ohfeai oisa^ a 
Ahseassi 4,01 s^ass ^saisesmi. &oi si^mas^h m=?m ^ aa. &oi i§?^@ g}^m 
t!5b 401 hi 2 gj^aa \ 2 m a\mm$= #^as o 2 s u Eh tap. e& &oi hi 2 gj^asfe 401 hm 
gj^aaoii a6H hi 2 gj^as2i iai axish^ ^m^e ^nife 011 s sen &01 hh gj^asa ^nt 
4^ch^ a^a ^ni4=« ^hiife s&! sh^Ehas^h § 4= aa. 4^1 hi 2 gj^asa ^ nh 4- oil ah gi\ 
s^as o» ecisj gas&2s«i, 401 as^as olhpj hi 2 gj^as i 2 si ?s o 2 ^h s§g 4= 91 
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P. 

£ us on ojsgi, biags=3i2i i^gg as ssi 4= aa. §3i mi a X112 gj^ias 

2i ejgjg^oi gxisi oi s^oii cngsife g^a^oi =§i 4= siedi, Si^t! sb oi§=^a 

8 OIIS SOI £ 6bCHI EAI§J b1£f if 01 gOiaP. §31 Sg^4! Ei= 0|s=?£g SH S1E0. bl a 

= ^eeoiiah §31 ti\{*mmm\m ^esiis xm gj»as2i §mm^s saxiiy« ssh sxisi gj^a 

31Xlfe MZ g^tlil 2sSI2, §31 X1I2 gJ^asOII EUSolfe S^a^S ^Si^ESMI 4= 

sip. 

bia§EEOii si oi ah , §;>i an gjsias2i s^s^es^eh §3i xm asa o.^ a » s 5§ 
*si aiat!§ a 3i3i ssi^ehoiiah s=f8ht 2?, oiaaiatai. oit gj^a^2i dmai e smoiie, 

1111 gJ^6!S°1 g^S^OIIfe 21S SS2I0I 1JCHP3I (LHSOIP. ES[ E 2CHI AH S4 SIfe t)121 SOI. 
§31 £S1g S^?|2| biaHS^OIIfe ES§(ambiguity)OI SXHolOI. gJ2| ail!2| e^S^OI 3011 Dig 

sib gj§?a^2i £p uhsi aims ^§ah gj^a^oi gsfs^i 4 aa. 

□em. s p = e, §31 xm as2i asia^m- 401 Hi^ge=?i°i §?tis 4.01 xii2 gj^a 
S21 gj^a^a §31 as^a Efe oi^^a(Efe cH&j^assi ^gjssas^ 3311°) ps 

HffXHI 2|SH 1§I 4- SlfeQI. 01 OH §31 1112 &'^iJsfe Sb^ b1£1 SOI. §31 XI1 1 gj^asOII b| 
8H r^asOIP. OIIS sOI. E 2011 EAI& b121 SOI, §31 X1I2 as2| g^S^OI P o2a S ^§9 3^. 

§31 iii2 as i 2 °j as^?a bcxi °isH an as°i g^a^s ^ssixi an. 401 nn as 1,21 gj^ 
a^s p,„s 4 sjp. 

ui2>oi 401 biass^^isi as^a a oi^^as SAieaoii sish ss^isp. g asoii 

psa. 01 eh §1 sg^asi ssife xii 1 §j xii2 gj^ias i, a; i 2 oii °i;h §31 biase^^isi m^sm 
=?®°s.w sii 4= aifeQi. §31 as2i ^°i g'sja^ p„ sy p l2 ;= ojaxi oi CK ^ ^hii §y 1112 
g'^as i, gy uoii chssi^ 2^2121 s^a^ p ol si p o2 m ^ssesmi, s^soi *§i 4= sjeoi, 
as^a(Es= □ a°i°i as &m)m ?is°£ ?§e ssrsa binaa. 

s bts'si oiae ^§a mci ^ahisi ^sspi ^oh.'^oi mi as°i gj^a^s ssh goia 4^1 
AM assi «i2 as^si oi^xi m o\?= a - o\m±m u&uife e sw sssq. s^stp... p„)oi a 
s§i bisi soi Aia^s ^a c&oii sixi ag «3i biass^^iei sai^si^i 01 =a°i 01 = 
s i£3i ^aoi oisso. e 2oiife eaixi ataxia, fe^i biass^:>i2i as^aoiife ^ai*( 
oiss g 4 2m. 

» a'gg 01 igos HI&81XI an. s sci ^ai^gj ^aioiis ^i^spi ?ish. e 4;= sa 
xh^wi ch& aaisAi sa?is°i msh^schsi ?§i eaisih °ict. 

saxn^£i MgH^goi^ saa xi4^(eai sfg)ESVEi a^9 asdin g>^as)« 4=asife 4= 
aefEuuODS ^bisns, 01 °iehlkh)°i s^as^ ^ei4^s&?i(12)oiiai°i ^214=^^01^ ej^p 

SEISajAHdMUX: 13)011 S2S1C1. UJ\ gJ^P^EIS^A1(13)b o}EUUS¥E12J as Oil S&S ^ 
2t2| asS SdlSlfe 2|2|o| xil 1 g EH ( 14-1 LHXI 14-n)S ^bl&Ch §4,^22, ^aiU(11)S¥ 
EH 4a 9 DS asCIIAH MBISfe 2t2|2J 6IS0IC1 S1U°| SEH^h ^?blE|D| 01 81U°| ^EHfe S §6! 
fliyoil Qlg&CL 401 gJ^C|gEIS^iAH(13)°l n i^tlife CHSSIfe 4^21 ^Sfl|stg = 3| (15a-1 LH XI 
15a-n) 3£IH.Iia^S^3l (15b-1 UIXI 15b-n)0ll gggCI. 2|2f2| ^a^g^^lOII 2{01AH . feOI Sg 
m& (TWT)OI &OI gJ^PgEISSJAH (13)21 § = 615=011 OI§3D. feOI 33 ^S^^K 15b-1 

LUXI 15b-n)fe ZiD\ E 6a SI 6b EA|2| =a SAIS Sg^t! a? Ol^^aS 3fXI biagg s ?l 
0IC1. £!I2E£ tf3£IXI S120, 4,^1 =*gX|| ffS*3| ( 15a- 1 LM XI 15a-n)fe 2|2|2| 3a^S s ^l01l2| 
S^OiaOII gJ^EI^QS^AH(13)0IIAH gJ^asg X1I&8171U = = §1X1 SfeQ. &OI g-« 

31 S^asfe X1I2 g EH (16-1 LHXI 16-n)S §218101, 01 SEHfe n S=^l^asS g.^31^ S^^EI 
SSJAH(0MUX')2| S¥0|C1. feOI S^gEIS^!AH(17)2| g^asfe XI ^21 ±§21 S«2 § a^SE^ 

*aeiaiLKi8)oii g'^sa. 

&OI I?a^e s 3l(15b-1 yil 15b-n) 2f2|2| S»gg gg3X|^£g ¥E | a^S DH0ISEas(HI1 

gj^as)on ©soi. oi asoii 216H m^?\?\ ssi^ehohiah s^sioi iias^i^i g§ 4 a 

P. ±§2J XllglLHOIIAH. feOI ?Sfl|&S^3|(15a-1 m XI 15a-n)fe 2|2f2| &OI 3a^S s 3P1 H 5S1 
§ EH Oil AH M5f81E^ ill 4- SIP. 0181 Pl^slfe b121 SOI n?§§ ?|6H 4,OI ?D3|§.fi = 5|b a 
g§^t2g ^§9P. 

B ttaOII DSa. E 5011 EAI& XI fe^( 10)01 AH . 2|A1Sgas PN(t)3| 2|A1S§as&^9|(19) oo • 
SOI. 2|AISgasS2| Alil!±31 XHSS flll^AIHMaiXI^EH Efe OIIEEISxl Oil 2|6H ggBOl, 01 2J 
AlSSas PN(t)fe X1IS XI 3 01! AH 01^ OUdlff XPI^^(autocorrelat ionJS^S D1SP. 01011 2|6K ^ 
Sf^BS! 2|AISSas PN(t)£f anIAI^og XI23@ 4aAI2U10|2| AiaXOS ^§S! 4- 2i 
P. Bf^Eias f(t)fe XI1 1 99?I(20)0II 2ISH 4f3| 2|A|ggas PN(t)S ^SHOI PN^5 S&! 

y^mas s(t) = pn(d xf(t)s s^&p. feoi pn asiaygmtis s(t)(xii2g'^as)fe ysa 

§131(21)011 33901. Ha^g^3|(22)« S6H 2iaiU(23)0ll SSafcCII. 01 &EIIU(23)fe ai^MAISI 

sa?i^2i eg«a=cHoii pn a^gesi^iuas s(t)s a6BO. nau asoii aioisEasa as 

51 ^Xia 21 § Oil AH gCffl. §31 egjj^gcH^ ai^Mg A1gS4 §EHS SXISDI. 

JHIOISEasS 4= 2iP. 

s arson 0:1 = 25, a^@ pn as ggjej^mas s(t)^ one sen 20 lhxi 30dB e^ □ oi§°e § 
31 BiioisEas am oisioii gioiAH, §31 ihioise as3i exisi gsiaxi a^p. 01 cm soil. §31 

PN B1SMS s(t)31 f!sl 4 S!^ S121 , §31 SaXHyg ife 1 Efe PS X|§5?og« EH 

a s@ ?i§2i MgH^gpoii a^a mioisEass aiss 4= sip. 



11-5 



§JH ^§1^2001-0015883 



&D\ ^AlOtiOil SlCHAi, 2!EilU(23)i= SE& ¥l£^^¥E1 e §H ± g CH Ofl HJ 6H XH2££J ^Jl, PAI BSH 
S£»*HSS moW 5J|H£jfe ^Aig^s 0|gE!P. °[EilU(23)2| W^timt; SJ»ee:>l(24)» g 

Ba^oi 4^£im s l (t)s ^ sii=ai, 01 ssstxie!- xi£@ °j a^m^js pn(os 4^s^ 

HI2 S£i?l (25)011 33SP. HI2 3S» 21 (25)21 #^0| £|QiM£j£^ ^§9 XI £4*9(26)011 2J 6H 

XI 2 01 BfgBSSMI, 4-£J£JS s * ( t ) ^^C[. ^26^,0! £JS^ SEJ2I 2|AFSM£Js PN(t)2f 
gBSfeHI. gg^lfib PN Si e^l 4B«8lte0l OlSaW. XI ^ CHI 2JSH 

m& f(t)a ui2K ttn xi^sn a±iis *?»*»fc!ft t # ( t ) swap. £^oi 

^^1 &3I X|#^AK)|2| Oil WZl « fi*!2S £6^1 &2E^ ( gSS±Hfe SSShP. CH^I 

Z^AHB PP£0lEiS ^Sif 4> Sl^H^, CHg ^E^OHAH^I XI^2}EilP2J 01^ S°J- 0H|£f ( ^3>l 
CH3ia±H£ 4^ 2iP. [TJPAH M£! 5.^Hf^Ef4 f(t)2| gJ^S^B ^e}£EF£is f '(t)2| 

2^01 4* 2iCH 0\^m 4^ SIP. 211 01 M££! S 2| EJ^S^g 01 

^ SI S£t= £§^£011 2JX ^SH.XIifrCil, &D\ fig^iMg 6a ^ 6b Oil EAISICH, 01 ^ Ail 61 £ 

8 & Q . 

OIIM MOi £ 6b Oil £A|@ UF2h SOI . ±£!^2| Ol^g -4dB£ 3 £13 CH£Js2| 0 |sg -1dBS 

P. 013»| AH . ^§8 g^S^ ^§Ef yiii EH ^&6| sEf^OIAi. CH^sHJ S§!2«0I OdBW Ui 

XI -1dBS ^6fb gJ^a^Oil OioH 0.05dB OlotS ^ 6^01 , ^ai^oj 0 |eo ^oj 2 dBM B » P . 

£ 6a Oil , £!Sn^g^:>l(TWTA)M §o|^ IWtim. (A)2f 33H2] ±£i£(B lf B 2 , B 3 )0il *jg^£!0| £ 

AISCK Zl^lfM ¥ioH , 0| 2tg &3I S^3|2| SlfS^Oil SEAISfcQI. 0|^ £ 6a Oil SlOiAH . OdB gj<* 
2^01 OdB g^S^Oil □ga^ , gj\ 3 JH°j ££!3(B,. B 2 , B 3 )fe #D\ tMtim OimS 2,0| 20dB, 
30dB ^ 40dB OIP. £ 6b0il SJOlAi, C«>JS(A) » 3 2H2| ^6!S(B,. B 2 . B 3 )CHI die! 0|^^<MOI £AI& 
CK SEff. 01 g^S ^Ol ^^^|2J SsfS^Oil £A|£JDj, £ 6b Oil ^[OiAH, OdB °J^^^B OdB 01^ Oil 6H 

gg^a. ^<M^oj oi =oi cH<y^^ oj^s^xfoii ca^xi &n □i^m^j °j « 2 ^ oil ej- a>s^ go 0IS 

^ A J2^ 0I^^<m^ 2^281 §^9Cf. £ 6a §y £ 6b Oil £Ale* tiF2l ^01 , £J\ Sg^^j SJ 0|^^<y 
B 01^ Oil §^§I ^§6f£^ ?iaLH2j 2|^oj e^^lOil CHtl 20i£] 

□ . ^^5!6f>ll, ^>0| M§^8 mji H[< Mg e s^|o| gx|g f i?6^GII OI§£|fe XHS^&Oil 

ass 3is»2i sbi^ ui^sa. 

&D\ SS^^i ^SoPI ?i5H, Q\±1WL ^ ^AJl^f ^^£J^Q|, ^^iS^ ^Ol Oi<M^ 01 6^ Oil S M 
Oi , 20dB, 30dB SI 40d8 01 QK &D\ a ills. S 4:<^i= M^l S^mOI^U, ^Ol Qi<M^^ FM £^ 
QPSK Si^^^£|Oi ^^si- m ^xil e^^SOII ^F&>il £JDi. £D\ 2JAfS§^5 SI^IU- 

±im.o\a. o\m ¥ ^ cn^m^ ±&m.t: m&ziCH M^^=aoii 2^@a. eiaiu(n)oii sibh 4^ 

Ai£J SgJ^Ai^^ £J\ H2^e^^l(TWTA)£| gJ^Oil ^^| l^iMlb ^¥]H£I 

Oi, ^,OI 2J^0ilAH£| ^51 CH^!S» ^^S&2| aiffl»^ SXISO. 01 B£|. 

Ah^| ^ai^hj 401 u\&mmm\°\ s^soii oi xi xi g 

°-. ° s '§2§ SXI^Q. ^,01 H2^^^^I(TWTA)£J |B(a Bl El»a!| AH ( 17)» S6H 

&HIU( 18)011 g^£iCN, OIS gJ^^isOII Pig 6^ g^ai^OI 2^ ^§QQf. 

£ 6a £A|£J ^§^>dOil 910] M, £J\ Q\±]^i21 S^5I^(0I ±£}^L?\ ¥A\m &m f5i 

21 £J^S^2J S4>£/H ^Oi^a. £ 6bOII S^OiAH. «3| W^^oj 0 |^U[ ^Ol ^<m^o| Oj ao a 0 | 

£ 5011 SEAIS Xl^^Oil 9lO\Ai. &D\ M&l ^^E^6iS ff(t)» ^^^^E^S f(t)M 4^<m 01 Oil 

21^ OI^M 4^B(27)0I X-ilSaDi, ££! ^1^2^ S 4^1 0I^£^^E1 ^Ol fill 01 ^£ <M °J » 

S£6^ ^B(28)0I ^blQ^QI. ^Ol Ol^m 4^B(27)2J #^0| ^^1 Q110I^£ai^o J 

^J^S^g S£8^ 4^9(28)011 g^^a. ^51 ^1^^^ 3 Xi§a^ ^&(29)os^EI 

□ . fef^l 5l^at^ b|>d§g^^|go^ AiatfSSOI. £ 6a §y £ 6b2f ^^6^ D\^m d^£f ^01 . ^ 
^1 BilOI^£>i]^o| oi^2^ M §6H ^^1 bl<y^e^^l2j Ol^^d £^ S&^^M UEItHCf. 

?ioii/Hfe ^i^ssifeai, oii= oi timn mm^ soma ^^£i^i inisom. nau. 

S ^821 §y S xl Oil 5!S^(true noise)6i^^F 0|g§ 4^ ^>0| ase<Ms 3£|H 

^^21 &SX^0il>ifc X^S8^D1, OIIM MCH. Bernard Sklar, 'Digital Communi cat ions- 

Fundamentals and App I i cat ions' , Prent ice Hal I , 1988011 JHA|£|0i SIP. 



^ ^l^e^^O^Oil 5j§, ^AlE h 4^ SIP. 



s?s 1 

IHI0IS£dS^r ^§21 £||^^ 2^£J^ e^XH^^l dl<y^e^^l2i §^g§ ^§Sf^ Oil SlOiAH : 
XiM SjAf&M^jS PN(t)« ^^8ffe El^I; 

m& vi&mti^. f(t)s &oi mi 2j Afse^s PN(t)^ ^^aioi pn ^5 y^n^^ s (t)M 
mioi^£Ais^i 2ii^oi6^ ai ^' oil ah ^^1 e^xH^M mm gj\ mo\^^±\WL2\ bmou pn 

2£ ^^EfAi^ s(t)M 2£Sf£= Eh^l : 

^^1 s xh ^ e mm *its§^ ^>oi pn e&i y^n^s s< t > 011 oieai^ 4^1 ^ s'(t)s 4^<^ 



11-6 



gWmm ^2001-0015883 

xii i gAjsg^s PN(t)2f m\ s'(t)g ^sais ^^y^af^i rum ^an= b 

31: SI 

m\ m& v^mtim f(t)a ^^ a Jan^5 f * c t > oil 2M §^xh^2i di^is^isi g^gf 
s^ps 2 

uncoil sioun , pn ^£ y^m^s s(t)si yi^s cn^r £M mioisn^gsi aivi ois*s 

20dB SE^r 3 Ol&oj 5M ^S2? 6fe bf^gg^^l^J g^g g§gg. 
S^PS 3 

HI290II 2lO)/d f £> h JI PN 2£ M£! s(t)2j aiS^ □ #31 Oil 01 ^E£J &m 

0\o[^ 30dB SEl=r 3 0|&£! 5M ^§°^ 8H=r dl£SS = :?|2| SSfS . 

S^PS 4 

XII 1ST UUI SI3SS Ojiz B ttOn SIOI/H. °IA}986!fi PN(t)te 2£! 2j AFSMAIfJ 5 
S^PS 5 

XII 4» Oil Si CH AH , &D\ 22! 2| AlBSAia^te 2|AJSS&!£«2| AIH£3J XH §S 31 S A| H e g| X| 

^EH EEi= Oil SEISM Oil 2] SH B«Sfe 51 Sfe dl£l§^:>|2| 8*f3 SS»H. 

S^S 6 

an» mil «is»e o\± m mow 9io\m. ^titim. s'(t)a hm smas^is pn(o 

21 ^^01 feOI XH1 1 2|AtS§6!£ PN(t)S .XI2AI3III, XI29 2|AhSS6!fi PN(t)2f fe^l ^£J£J 

s s'(t)M 6tf»SSM| ^oW XI ^ 5§ ^S2g 5fb dl^S§^^l2| g^g g§^. 

S^S 7 

HI1S LH XI HI6SS Oj^ S0]| 2JOIAH, M£! 3^11^5 f C t > CHI ^1 6H 01^01 ^PoHXIOl, 

&3I f'(t)3 ^1 01^01 *0| IHIOI^H^moj oib^^s ^8hfe0l 0|g£|^ 51 s 

•s°£ sit- di<M§e^^i°j s^s aastei. 

S^PS 8 

HI7SWI SiCHAH , HD\ OI^SS^EH Ah^| ffl|0|^^<Ms°J 2J^2^M ^£6FfeQ| J|^&0| 01 g 
Sfe 51 ^§2^ 51 d|£gg^;>|2] §2|g l§gg. 

S^PS 9 

niseroii sioiAi , ^isats £j\ m&mmm\m°s. Ajaaaam. ihioi^h^^oj oj 
^lai ssra aa»B. 

S^P» 10 

^11^ LHXI XII9»e CH^ B feh CHI 2! 01 AH , ^Ol 8 ^! XH U S S<y?l^2j §^^syoi >;§ h S 

di<y^e^^i2j m*s& 

s^?» 11 

m0\^.B£im.Jl ^§2| S^£l^ e^XH^2J dl£ljg^:>|2j §^g§ ISofb §X|0ll ^OjAH: 

2|AfSe^s PN(t)« ^^6f^ XIM 2)MSM6]^ &£84>&K19); 

y^n^s f(t)s ^^i Ain s\M&mtim. PN(t)^ ^^moi pn m& «^nf6!i s(t)g 

«3| ffll0I^E>i]s2J ^1^01^21 ail^OIIAH &D\ e^XH^M S6H ^3>l mi0I^EA]s£f §A|0]| ^Ol PN 

y^nhdrn s(t)s s^a^ 2^4^(21,22.23); 
&d\ m&xw^m mm ^^i pn m&i Bftmtsfi s(t)on □ern^ ^^^^ s a (t)a 

Sf^ ^6J^B(23,24); ^ 

^Ol XH1 1 2JAhSg<M^ PN(t)^ &OI ^6J<^]^ s' (t)M ^^Al^l ^^«!^Ef^^ f'(t)S ^^6^ Ail 1 
Ah^^ &( 25, 26) g 5^6^ 51 ^S2? d|<yge^3l2J ^S^Xl. 

12 

Ail 1 1 ^ Oil 2iCH AH . ^Ol PN ^5 £J£Itt£JS s(t)2| dl^g CH s* ^Ol ffll0I^H6J^2| ai^ 016^ 

20dB SEb □ Ol^oi 5i ^x,og 6f^ dl<y^g^3|2J ^§§X|. 

S?S 13 

XIM2g0ll SiCHAH , ^^l PN ^5 g& &I^Uf6Js s(t)2| eil^ CM a* ^Ol IBI0IS = ^!a2| dl^ 
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OlohS 30dB SE^r D. Ol^oj >!e 5>ir d|<yas^}|2| §S>S B99». 

sins lh xi »M3»g oi^ b sou ^chah , m\ xrn siAi&w&m. ^^^Bd9)B Suisse 

£2*21 AIS±^ HSS *ll*A|EMaiXI±EI SEfc D||2dlSxl2J 21 ^S2S 6fe dl£j§g^:?|2j § 
fl99X|. 

S^S 15 

HI11S LHXI XH14SS CHln m SOII 2AOI/d. £>0| XI1 1 £|A>B«fc!fi PN(t)S AI2 A|3|^ XJ| 1 XI 
H4*EK26)8 ?d|8*fe 58 *S2S 6^ bl£!SS = :?|S| a99M. 

S^S 16 

xii 11 s lhxi nnser s chi= & soil s^ch ah , e& si^n^s f(t)a &?i ^y^m<y 

m f '(t)0|| 2j>| OI^M ?o>b 4*B(27)§ ^blSfe 51 ^§2? olfe bl^ge^l^j §5[§ 

3 9 9X1. 

S?S 17 

HI16S0II SiOjAH , 3|52i ^ 0I^8¥E| &}| IfllOI^H<Ms£] oi^£!^§ SEWte 4^(28)8 
S?8 18 

HI17S0II £10UH, &2I bl^^e^^ie^^ AfSggSCH, £>0| miO|^^Ai^2J esH 



£01 
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